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@ Coupler for photographic use. 

® A novel cyan color-fomnlng coupler for photographic use is disclosed. The coupler has a improved fastness 
for heat humidity, and has a chemical stmcture represented by the following Fbnnula I; 
Formula i 



i N 



O 

CO 



wherein Z is a group of norwnetal atoms necessary for completing a nitrogen-containing six-member 
heterocyclic ring condanced with the pyrazole ring. The six-meml3er ring may be sulDstituted or not 
substituted provided that the six-member ring does not have be condensed with any ring other than the 
pyrazole ring; R represents a hydrogen atom or a substituent and X represents a hydrogen atom or a 
substttuent capable of being split off upon reaction with the oxidized product of a color developing agent 



Ui 



XanKCopyCanM 



EP 0 304 001 A2 



COUPLER FOR PHOTOGRAPHIC USE 



RELD OF THE INVENTION 



5 This invention relates to a novel coupler for photographic use to serve as a color photographic material 
and particularly to a coupler for photographic use which is capable of forming a dye image excellent in 
fastness against temperature, moisture and light 



BACKQROUNO OF THE INVENTION 



When a silver haiide photographic light-sensitive material is exposed to light and is then color- 
developed, a dye is produced in the light-exposed areas of the light-sensitive material upon reaction of an 
15 oxidized anmatic primary amine color developing agent with a dye-fbrming coupler, so that a color image 
is formed. 

Generally, in this photographic method, a color subtractWe reproduction process is used to form each of 
yellow, magenta and cyan images. 

For example, the couplers for photographic use fbr fbrming the atx>ve-mentioned yellow color images 
20 Include acylacetanitide type couplers; those for forming ttie magenta coior images include pyrazolone type. 
pyrazolot)enzimidazole type, pyrazolotriazole type or indazolone type couplers; and those fbr fbrming the 
cyan color images include phenol type or naphthol type couplers: each of which is generally used. 

The dye images thus prepared have been so required as not to be discolored even if they are exposed 
to light fbr a long time or are stored at a high temperature and a high humkfity. 
25 The phenol type and napMhol type couplers have been studied so far to sen/e as the couplers fbr 
forming cyan dyes. However, they are as yet not quits satisfectory in the spectral absorption characteristics, 
resistance against heat nrtoisture and tight and so fortti. Aiming at tiie improvements of the^ problems, 
tiiere have been various proposals including ttiose fbr devised substituents. But no compound is not 
obtained yet to solve the above-mentioned problems. 

30 

SUMMARY OF THE INVENTION 



05 It is an object of the invention to provide a coupler for photographic use which can be used as a color 
photographic material. 

Another object of the invention is to provide a coupler for photographic use which is capable of fomning 
cyan dye images having a hue not changeable against heat moisture and ligftt 

The atK>ve-mentioned objects of the invention can be accomplished with a coupler for photographic use 
40 which is represented by the following formula I. 
Fonmuta 1 



X 



45 




so wherein Z is a group of non-metal atoms necessary to complete a nitrogen-containing 6-membered 
heterocyclic ring upon condensation-cyclization with the pyrazole ring, provided that the 6-membered ring 
may have a substituent but is not condensed with other rings than the pyrazole ring; R represents a 
hydrogen atom or a substituent and X represents a hydrogen atom or a sut)stituent capable of being split 
off upon reaction with the oxidized product of a color developtng agent 
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DETAILED DESCRIPTION OF THE INVENTION 



The couplers tor photographic use, which relates to the invention, are so constituted as to form a 6- 
5 membered heterocyclic ring upon condensation with a pyrazoie ring. There is no special limitation to the 
substituents represented by R, however, typical examples thereof include each group of aikyl. aryl, anillno. 
acylamino. sutfonamldo. alkylthio, arylthlo. alkenyl, cycloalkyi and so forth and, besides, a halogen atom, 
each group of cycloalkenyl. alkinyl, heterocyclic, sulfonyi, sulfinyl, phosphonyl, acyl. carbamoyl, sutfamoyi. 
cyano, alkoxy. sulfonyloxy. aryloxy. heterocyclte oxy. sikDxy, acyloxy. carbamoytoxy, amino, aikylamino, 
10 imWo, ureido. sulfamoylamino, alkoxycarbonylamino, aryloxycarbonylamino, aikoxycarbonyl, arytoxycar- 
bonyl, heterocyclic thto, Ihioureido, carboxy, hydroxy, mercapto. nitro. sulfonic add and so forth, a spiro 
compound residual group, a bridged hydrocarbon compound residual group, and so forth. 

The alkyi groups represented by R may preferably be those having 1 to 32 carbon atoms and they may 
further be straight-chained or branched. 
TS The aryl groups represented by R Include, preferably, a phenyl group. 

The acylamino groups represented by R include, far example, each group of alkylcartxsnylamino, 
arylcarbonylamino and so forth. 

The suKbnamido groups represented by R include, for example, each group of alkylsutfonylammo. 
arylsulfonylamino and so forth. 
30 The alky! and aryl components of the alkylthfo and arytthto groups each represented by R Include, for 
example, the aikyl and aryl groups each represented by the R. 

The alkenyl groups represented by R include, for example, those having 2 to 32 carbon atoms: the 
cyckjalkyi groups Include, preferably, those having 3 to 12 cartwn atoms and, more preferably, those 
having 5 to 7 carbon atoms, and the alkenyl groups may be 8traighH:hained or branched- 
25 The cyctoalkenyl groups represented by R include, preferably, those having 3 to 12 carbon atoms and, 
more preferably, those having 5 to 7 carbon atoms. 

The suHonyl groups represented by R include, for example, each group of alkylsulfonyl, arylsuifonyl and 
so forth; 

The sylfinyl groups include, for example, each group of alkylsulfinyl, arylsulfinyl and so forth; 
30 The phosphonyl groups Include, for example, each group of aikylphosphonyl, alkoxyphosphonyl, 
aryloxyphosphonyl, arytphosphonyl and so forth; 

The acyl groups Include, for example, each group of alkylcarbonyl. arylcarbonyl and so forth; 
The carbamoyl groups include, for example, each group of aikytearbamoyl. aryfoart>amoyl and so forth; 
The sulfamoyi groups include, for example, each group of alkylsuHamoyl. arylsulfamoyi and so forth, 
35 The acyloxy groups include, for example, each group of alkylcarbonytoxy. aryfoarbonytoxy and so forth; 
The cartsamoytoxy groups include, for example, each group of alkylcarbamoytoxy. arylcarbamoytoxy 
and so forth; 

The ureido groups include, for example, each group of alkylureido, arylureido and so forth: 

The sulfamoylamino groups include, for example, each group of aikylsulfamoylamino. arylsul- 
40 famoytamino and so forth; 

The heterocyclic groups include, preferably, those having 5 to 7-membered ring and. typically, each 
group of 2-foryl, 2-thienyl. 2-pyrimidinyl, 2-ben20thia2Olyl, 1-pynrolyl, l-tetrazolyl and so forth; 

The heterocyclic oxy groups include, preferably, those having a 5 to 7-membered heterocyclic ring and. 
typically, each group of 3,4,5.6-tetrahydropyranyl-2-oxy. 1-phenyltetrazole-5-oxy and so forth: 
45 The heterocyclic thio groups include, preferably, those having 5 to 7-membered ring and. typically, 
each group of 2-pyridylthio. 2-benzothiazolylthk), 2.4-diphenoxy-l,3,5-tria20le-6-thio. and so forth; 

The siloxy groups include, for example, each group of trimethylsiloxy. triethylsiloxy. dimethylbutylsiloxy. 
and so forth; 

The imido groups include, for example, each group of sucdnimido. 3-heptadecyl succinlmido. 
so phthaiimido. glutarimido and so forth: 

The spiro compound residual groups include, for example, each group of spiro [3.3] heptane-l-yl and 

so forth; . xw- i roon 

The bridged hydrocartjon compound residual groups include, tor example, each group of bicycio [2,2.1 j 
heptane-l-yl. tricycto [3.3.1.1^^ decane-1-yl. 7.7-dimethyl-bicydo |2.Z11 heptane-i-yl. and so forth. 
55 The above-given groups are further allowed to have such a substltuent as a ballast group including a 
long-chained hydrocartxjn group, a polymer residual group and so forth. 

X represents a group capable of being split off upon reaction with the oxidized product of a color 
devekjping agent. The groups include, for example, a halogen atom such as each atom of chtorine. 
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bromine, fluorine and so forth arxl each group of alkoxy. arytoxy. heterocyclic oxy. acyloxy, sulfonyloxy, 
altcoxycartdonyloxy. aryloxycartx>nyl. aikyioxalyloxy. allcoxyoxalyloxy, aikytthio. aryithio. heterocyclic thio. 
alkyloxythiocarixxiytthio, acylamino. sutfonamido, nitrogen<ontaining heterocycQc ring trended with an N 
atom. alkylQxycartx)nylamino. aryioxycartranylamino. cartdoxyl, and 

I 



Ra— C — Rb 



10 




wherein R Is synonymous with the above-given R, z' is synortymous with the above-given Z. and Ra and 
Rb each represent a hydrogen atom, an aryl group, an aiicyl group or a heterocyclic group, antl so forth: 
and, preferably, a halogen atom. Among these groups, the particularly preferable ones include a hydrogen 
atom and a chlorine atom. 

The typically preferable examples of the compourtds represertted by Formula I are represented by the 
following formula II. 
Formula II 



25 




wherein Zi represents a group of norKnetal atoms necessary to complete a nitrogen-containing 6- 
membered heterocycflc ring so as to contain at least one -NY- and at least one cartxmyi group, upon 
condensatiofhcycnzatlon with the pyrazole ring, provided that ttw 6-membered ring may have a substituent 
but may not be condensed with any other ring than the pyrazole ring; R and Y each represent a hydrogen 
atom or a substituent; and X represents a hydrogen atom or a substituent capable of being split off upon 
reaction with the oxidized product of a color developing agent 

The compounds represented by f=onmuta II will now t>e described further in detail. 

In Fbnmula II. the nitrogen-containing 8-memt)ered heterocyclic ring formed by Zi should preferat>ly be 
those of either 6v or Qw electron system, which contains 1 to 4 nitrogen atoms including at least one -MY-. 
At least one cart3onyt group contained in the 6-membered ring represents such a group as >C3 0. >C3S 
and so forth; and R and X are syrwnymous with R and X denoted in Formula I. respectively. 

In Formula II, Y represents a hydrogen atom or a substituent The preferable substituents represented 
by Y are those capable of toeing split off from the above-mentioned compounds upon reaction of the 
compounds of the invention with the oxidized product of a color developing agent The substituents 
represented by Y include those capable of being split off under an alkaline condition such as described in 
Japanese Patent Publication Open to Public Inspection (hereinafter refened to as Japanese Patent O.P.I. 
Publication) No. 228444-1986 and so forth, those capable of coupling off upon reaction with ttie oxidized 
product of a color developing agerrt such as described in Japanese Patent O.PJ. Publication No. 133734- 
1981 and so forth. However, the preferable one represented by Y should te a hydrogen atom. 

Among the compounds represented t>y Formula II. the most preferable examples should be the 
compounds represented by the following formula 111 or IV. 

Formula 111 



40 



45 
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IS 



wherein R,, Ra and R3 aie synonymous wHh fl denoted in Formula I; X is synonymous with X denoted in 
Rjrmula I; and Y is synonymous with Y denoted in Fonmula II. « * 

In Formula III. Ra and R3 are synonymous with R denoted In Formula I. however, R2 cannot be a 

hydroxy group. 

Ra and Ri preferably represent for example, each group of alkyl. aryl. carboxyi. oxycarbonyi. cyano. 
aikoxy. aryloxy. amino, amido, sulfonamido and so forth, each atom of hydrogen and halogen, and so forth. 
Formula IV 



20 




Rs 



wherein Ri. Ra and Ri each are synonymous with the R denoted in Fbmiula I; and X and Y each are 
synonymous with X and Y denoted In Formula II, respectively; however, in the compounds represented by 
Formula IV. it Is preferred that Y represents a hydrogen atom, that is to say. the compounds represented by 
the following Formula V. 
Formula V 




wherein Rt. R2. Ri and X each are synonymous with Ri. Ra. Ri and X denoted in the compounds 

represented by Formula IV. , • ^ ^ ^ 

Next, the typical examples of the compounds of the invention will be given below. It is. however, to be 
understood that the invention shall not be limited thereto. 
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Examples of the compounds represented by Fdmnula 111 
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(18) . (19) 
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(32) 




NHSOaCisHas 



(33) „ 
C H 3 S 0 a-iT'***^ >-N H C 0 



CI pi 

CHO -^^SOa— ^-OCHa 
C I 0 H a t 



. (34) 



2 5 



(35) 

N H C 0 N H 



f H 



NHCO (CHa) sO — Q 
COOCHa Cisl 



(36) 



HOOC 




NHCOgHO -<'_J-tCsH, I 
C I o H a I 
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Next the typical synthesis examples of the compounds of the invention wiil be given below. 
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Synthesis Example 1 (Synthsis of Compound 10) 



5 



TO 



T5 




0 Compound 10 



In 150 ml (0.1 mol) of dehydrated ethanol, 15J g of 3i5heny(-5-ammopyrazole and 21.1 g (0.1 mol) of 
^ sodium ethylfomtyl acetate were refluxed wHh heating for 30 minutes. The reacted solution was filtrated wHh 
heating and the resulted filtrate was added with 500 ml of water. The pH of the solution was adiusted to be 
pH 1 to pH2 with diluted hyttachloric add. The deposited crystals were filtrated. After the crystals were 
washed wHh water and then with ether, they were reorystailized. so that 5.28 g (0D25 mols) of white needle- 
shaped crystal compound No. 10 were obtained. 
2S Melting point 330 'C 

IR: 1570, 950. 790. 780. 770. SSOcm-*. ^H.NMR(DMSOKfc); 12^ broad (IH^. 7J5m (2H.H ortho), 
7.85d{1H,H5, Jm=5Hz), 7.45m(3H,H meta and para). 6.62s(1H,H3). 5.71d(1H.H«) 
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Synthesis Example 2 (Synthesis of Compound 17) 

COOC2HS 
C-CHOC2H 
NHa COOG3HB 
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Compound 17 
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[Synthesis of a H 

In to 15.9 g (0.1 mol) of 3-phenyl-5-aminopyfa20la, 43.2 g (0.2 mol) of diethylethoxymethylene maJonate 
were added. The resulted oily mbcture was stirred once and were then allowed to stand. The resulted solid 
. 5 matter was dissolved in 400 ml of ethanol and was then added with one fiter of water gradually so as to 
filtrate the deposited white solid matter. The white solid matter was dissolved in benzene and was then 
recrystallized three times repeatedly by adding cyciohexane gradually to crystalfize it so that 19.1 g (0.058 
mol) of a that was white needle-shaped crystals were obtained. 
Melting point 103 to 105* C 
10 IR: 3380. 3250, 1730. 1680, 1660. 1640. 1620. 1240. 795, 740cm-\ 

'H-NMR(CDCla): 11.25 broad {1H,NH). 10.90d (1H.NH). a67d(1H.CH). 7.55m(2H,H ortho), 7.40m{3H. H 
meta and para). 6.25$(1H,Ha) 



J5 [a-*bl 

A reaction vessel containing 16.4 g (0.05 mol) of a was heated at a temperature of 180* C in an oil bath 
until a is melted and was then cooled down. The "resulted solid matter was filtrated and washed with 
ethanol. The sofid matter was recrystallized with dimethyHormamide. so that 1.5 g (0.023 moO of light- 
20 yellowish white crystals b were obtained. 
Melting point 302 to 30rc 
IR: 1715, 1430, 1300. 1175. 790. 690, 610 cm"* 

'H-NMR(CF3CCX)H): 9.10,(1H.H5). a00m(2H,H ortho). 7.67m(3H,H meta or para). 7.21,(1H.Hi) 

25 

[b — Compound (17)] 

b of 5.95 g (0.021 mol) were dissolved in 200 ml of chloroform and 3.0 g (0.022 mol) of f^l- 
chlorosucdnimide were then added thereto. The resulted solution was stfrrad for 30 minutes. The solvent 

30 was distitled off under reduced pressure and the remained matter was added with 150 ml each of ethyl 
acetate and water and was then extracted. After the ethyl acetate solution was dehydrated with magnesium 
sulfate, the extract was concentrated. The resulted concentrate was recrystallized with dlmethylamide, so 
ttiat 4.45 g (0.014 mol) of Rght-yellowish white needle-shaped crystals. i.e.. Compound (17), was obtained. 
FD-Mass-spectrum. M + 31 7 

as Bemental Analysis 

Theoretical values, C:56.71 . H:3.81 . N:13.23, Cl:1 1.16 
Measured values, C:56.79, H:3.75. N:13.28. CI:11.22 
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C 0 0 C 3 H s 



(b of Synthesis Example 2) 



H 



20 




Compound (1^) 



[Synthesis of compound 16] 

30 

m a water-containing alcohol suspension of sodium hydroxide. 203 g (0.1 mol) of b which was 
synthesized in Sunthesis Example 2 were heated until it was changed into a transparent solution and then 
refluxed. The reacted solution was adjusted to be pH 1 to.2 with diluted hydrochloric add. The resulted 
white solid matter was filtrated and was then recrystalllzed with dimethylformamide. so that 13.0 g (0.051 
35 mol) of white needle^haped crystals. i.e.. Compound (16). were obtained. 
Memng point Decomposition was found at 328 to 330* C 
FD-Mass spectrum. M+ 255 
Elemental Analysis 

Theoretical values. C.*61.ia N:16.48, H:3.55 
Measured values, C:61.05, N:16.58. N:3.50 
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Synthesis Example 4 (Synthesis of Compound 29) 



HN-CCH3COOC2HS 




0 



Compound (29) 

30 

[Synthesis of a] 

35 Both of 15^ g (0.1 mol) of 5-amino-3-phenylpyrazole and 15^ g (0.1 mol) of ethyt ester of 2- 
ethoxycartx}nyacetamido were heated and reluxed for 20 hours in 200 ml of dehydrated ethanol. The 
resulted reacted solution was filtrated while heating and the filtrate was cooled. The resulted precipitate was 
filtrated and was washed with cooled ethanol. And then, the washed filtrate was recrystallized with a mixed 
solvent of dimethylfbrmamide and water, so that 17.8 g (0.079 mols) of white needle-shaped crystals a were 

^ oiitained. 

Melting point of a : Not lower than 300* C 

'H-NMR(DMSO-d«) : 11.2 to 12.0 l)road(l H.NH), 7.8 to 8.0m (2H,C;6H5). 7.3 to 7.5m (SH.CcHs). 6.62s 
(2H.NHa), 6.43 (1H.H-3). 4.87s (1H. H-6) 
Bemental analysis 
4s Theoretical values: C.«.71 , H:4.48. N:24.76 

Measure values: C:63.95. H:4.71. N:24.52 ^ 
FD-Mass spectrum: M*226 



so [a Compound (29)] 

One hundred milliliters of an ethyl acetate solution containing 31.2 g (0.075 mols) of b were added into 
600 ml of an ethyl acetate solution containing 17.0 g (0.075 mols) of a and 7.8 g of tilethylamine were 
further added. The. resulted solution was stinred at room temperature lor two hours and the deposited 
55 crystals were filtrated. The filtrates were washed with water and were then recrystallized with acetonitrlle. so 
that 23.0 g (0.038 mols) of white neddle-shaped crystals. Coumpound (29). were obtained. 
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FO-Mass spectrum: M*604 
Qemental anat/sis 

Theoreticai values: C:69.446, H:7.48, N:9^: Cl:5.86 
Measured values: C:69.58. H:7.55. N:9^1. Cl:5.72 
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0 



Compound (34) 
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[Synthesis of a] 

Into 500 ml of ethyl acetate were added with 15.6 g (0.1 mol) of methyl-3.5KJ!aminopyra20le-4. 
cartxjxylic acid. 14.1 g (0.1 mol) of benzoyl chloride and 15.2 g (0.15 mol) of triethylamine. The resulted 
5 solution was heated and refluxed for one hour. After the solution was cooled, the deposited crystals were 
filtrated and then washed, so that 16.1 g (0.062 mol) of a were obtained. 



[a-b] 

As the materials of b. 16.0 g (0.062 mol) of a and 9.9 g (0.062 mol) of 2-etho)cycarbonylacetaoimidethyl 
ester were used. In the same manner as in [Syniiesls of a] of the above^Nen Synthesis Example 4. b was 
synthesized by recrystallizing them with a mixed solvent"of dimethylfonnamide and water, so that 13.1 g 
(0.040 mol) of llght-yeltow needle-shaped crystals b were obtained. 
75 FD-Mass spectrum: M*327 
Bemental analysts 

Theoretical values: C:55.05. H:4.00. N'.21.40 
Measure values: 0:54.95. H:4.08, N:20.35 

20 

As the materials of d. 13.0 g (0.040 mol) of b and 14.4 g (0.040 mol) of c were used. In the same 
manner as in [a - Compound (29)] of Example 4, d was synthesized by recrystalBang with acetonitrile. so 
25 that 16.9 g (0.026 mol) of d were obtained. 



[d ^ Compounf (34)] 

30 d Of 15.6 g (0.024 mol) were dissolved in 720 ml of a mixed solution of acetic acid, sulfuric add and 
wateT in a proportion of 100:255. The resulted solution was refluxed with heating for one hour. After the 
resulted matter was adjusted to be pH5 with an aqueous sodium hydroxide solution. It was extracted with 
ethyl acetate and. the solvents were dehydrated with magnesium sulfate and distilled off. The residues were 
recrystallized with acetonitrile. so that a3 g (0.014 mol) of light-yellowish white needle-shaped crystals. i.e.. 

35 Compound (34). were obtained. 
FD-Mass spectrum M*593 
Elemental analysis 

Theoretical values: C:62.71 , H:6.62. N:11.80. S:5.40 
Measure values: 0:62,51. H:6.69, N:11.98. 8:529 
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Synthesis Exampls 6 [Synthesis of Compound (41)] 
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N NH 



OCHCOCi ^ 

C 1 3 H 2 s 



0 

Compound (41) 



[Synthesis of a] 

By making use of 9.7 g (0.1 mol) of 5-amino-3-methytpyrazole and 15.9 g (0.1 mol) of 2-ethoxycar- 
bonyfacetamldo ethyl ester, a was synthesized in the same manner as in Synthesis of a of Example 4 and a 
was recrystallized with a mixed solvent of dimethytforamide and water, so that 13.1 g (0.08 mol) of white 
needle-shaped crystals of a were obtained. 

Melting point The decomposition was produced at a temperature of not lower than 300* C. 
Bemental analysis 

Theoretical values: 0:51.21. N:34.13, H:4.91 
Measured values: C:51.1Z N:34.29. N:4.81 
FO-Mass spectrum M^164 

'H-NMR(DMSO-d«: 10.8 to 11.5 broad (1H.NH), 6.73 broad (2H.NH2). 5.82s(1H.H-3), 4.78s(1H.H-6). 2.25s- 
(3H,CH3) 

^ [a -Compound (41)1 

By making use of 13.0 g (0.079 mol) of a and 29.5 g (0.079 moO of b, (Compound (41) was synthesized 
in the same manner as in [a — (impound l29)] of Synthesis Example "4 and was then recrystallized with 
acetonttrile, so that 21.5 g (07043 mol) of white powderMike crystals. i.e.. Compound (41), were obtained 
FO-Mass spectrum m'^500 
Bemental analysis 

Theoretical values: C.-64.72, N:11.18. H:7.44. Cl:7.08 
Measured values: C:64^2. N:11.21. H:7.38, 0:7.00 
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Syrrthesis Example 7 (Synthesis of Compound 60) 



5 




;0 Compound 60 

Into 130 ml of a dioxane solution containing 15.9 (0.1 mol) of 3-phenyi-5-aminopyra2ole was added with 
11.8 g (0.12 mol) of ©tftyl propionate and tfw resulted solution was refluxed with heating for 6 hours. The 
'5 reacted solution was cooled and the deposrtad crystals were filtrated. The crystals were recrystaJIized with 
ethanol, so that 13,1 g (0.062 moD of white needle-shaped crystals, i.e.. Compound 60. were obtained. The 
melting point 284 to 286* C 
IR: 1660, 950. 810, 780, 840, 680 

'H.NMR(DMSOdfi): 12.12s(1H.NH). asOddH.Hr), 7.90m(2H,H ortho), 7.40m(3H.H meta and para). 6.2ds- 
20 (1H,H3).5.95d(1H,H6) 
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Synttwsis Example 8 (Synthesis of Compound 71) 



GOOCaHs 

NHa-|'^-NHa C » a H a » 0 a C /B t i 
N U 



GOOCaHi 



C 1 aHa bO 



^ II I CHaC-CHCOOCaHs 



N NH 



COOCaHs 



» a H a B 0 S 0 a N H^Y'-k^ 




QJL 



CH( 



H ♦ 



C I aHa sO 



-^-SOaNH>Y^*!Y' 




GHi 



Compound 71 



[Synthesis of a] 

Into 500 ml of ethyl acetate were added with 17.0 g (0.1 mol) of ethyl-3.&Kliaminopyra20le-4-carboxyilc 
acid, 36.1 g (0.1 mol) of p-dodecaoxyphenylsulfonyl chloride and 15.2 g (0.15 mol) of triethylamlne. The 
resulted solution was reflux ed with heating for one hour. After it was cooled down, the deposited crystals 
were filtrated and were then washed with water, so that 29.6 g (0.06 moO of a were obtained. 
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In 600 ml of toluene, 29.1 g (0.059 mol) of a and 14.6 g (0.089 mol) of ethyl o-chloroaceto acetate were 
refluxed with heating for 6 hours and were then dehydrated. 
5 The reacted solution was condensed under reduced pressure to obtain crude crystals. The crude 
crystals were recrystalllzed with ethanol. so that 16.1 g (0.027 mol) of white needle-shaped crystals, b. were 
obtained. 

F-D mass spectrum 594 
Elemental analysis 
10 Theoretical values: C:56.51, N:9.41, Cl:5.96, S:5.39 
Measure values: C:56.70, N:9.49, a:5.85. 8:5.29 



[b Compound 71] 

75 " 

Into 130 ml of a mixed solvent of acetic add, sulfuric add and water (100:25:5), 15.4 g (0.026 md) of b 
were dissolved. The resulted solution was refluxed with heating for one hour. The resulted matter was 
adjusted to be pH5 with sodium hydroxide and was then extracted with ethyl acetate. After the solvents 
were dehydrated with magnesium sulfate and were then distilled off. The residues were recrystalllzed with 
20 acetonitrile. so that 7.3 g (0.014 mol) of white needle-shaped crystals. i.e.. Compound 71. were obtained. 
F'd mass spectrum M*522 
Bemental analysis 

Theoretical values: 0:57.40. H«.74. N:10,71. 01:6.78. SA13 
Measure values: 0.-57.65, H:e.82, N:10.60. 0:6.59, S.-6.08 
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Synthesis Example 9 (Synthesis of Compound 80) 

0 



N NH 

H 




^ [Synthesis of a] 

(n 200 ml of dehydrated ethanol, 9.7 g (0.1 mol) of 5-amino-3-methylpyra2ole and 11.3 g (0.1 fnol) of 
ethyl cyanoacetate were refluxed with heating for 2.5 hours. After the reacted solution was cooled, the 
resulted precipitates were filtrated and were then washed with cooled ethanol. The precipitates were 
recrystailized with a mixed solvent of dimethyl formamide and water, so that 10.0 g (0.061 mol) of white 
powder a were otstained. 
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F-D mass spectrum M*164 
Elemental analysis 

Theoretical values: C:51^1, N:34J3, H:4.91 
l^asure values: C:51.10. N:34.05. H:5.00 

5 

[a Compound 80] 

Into 300 ml of an ethyl acetate solution containing 9.7 g (0.059 mol) of a were added with 80 ml of an 
10 ethyl acetate solution containing 25,0 g (0.059 mol) of b and, further, with 6,14 g of triethylamine. The 

resulted solution was stin-ed at room temperature for ^5"hours and the deposited crystals were filtrated. 

The crystals were washed with water and then recrystainzed with acetonitrile. so that 18.5 g (0.030 moi) of 

white powder. i,e., Compound 80, were obtained. 

F-0 mass spectrum M^550 
76 Bemental analysts 

Theoretical values: C:71.98, N:10.17. H:9.15 

Measured values: C:71.85, N:10.28, H:9.21 

As exemplified by the atxjve-given synthesis examples 1 through 9, the compounds of the invention 

can be synthesized in an ordinary method by making use of a 3-8Ubstftuted-5-aminopyrazole compound 
20 having a variety of substituente In the third position, as the raw materiaL 

Usually, the couplers of the Invention may be used in an amount within the range of from 1x10"' moi to 

1 mol and. preferably, from 1x10"* mol to 8x10^' mol per mol of silver halide used. 

The couplers of the invention are also allowed to be used wHh other Wnds of couplers in combinatkxu 
To the couplers of the invention, it is similarty allowed to apply onilnary methods and techniques 
25 applicable to nomiai types of dye-fbrming couplers. 

The couplers of the invention can also be used as a material of color photographs finished in any color 

fomiing methods. Such color forming methods include, more typically, a non-Incorporated coupler type 

color forming method and an incorporated coupler type color fbmning method. When using the couplers of 

the invention In the non-incorporated coupler type color fbmiing method, the couplers of the invention may 
30 be used by dossoMng them In either an aqueous alkaline solution or an organk: solvent such as alcohol or 

the like and then by adding them into a color developing solution. 

When using the couplers of the invention as a material of cotor photographs finished in the incorporated 

coupler type coior fomning method, the couplers of the invention may be used by adding them into a 

photographic Itght-sensitive material. 
35 Typically, it is preferable to use such a method that the couplers of the invention are compounded into 

a silver halide emulsion and the emulsion Is coated on a support to produce a cotor nght-sensitive material. 

The couplers of the invention may be used in such a cotor photographic light-sensitive material as cotor- 

negatlve and color-positive films, cotor-print papers and so forth. 

The light-sensitive materials including the above-mentipned color-print papers, in which the couplers of 
40 the invention are used, may be those for monocolor or multicolor use. In such a multicotor light-sensitive 

material, the couplers of the invention may be contained in any layers thereof. It is. however, usual to 

contain the couplers into a red light-sensitive sih^er halide emulsion layer. Such multk»lor light-sensitive 

materials have dye image fomning component units which are sensitive to three primary spectral color 

regions, respectively. Each of the component units may be comprised of a single or multiplied emulsion 
45 layer sensitive to a certain spectral region. In a light-sensitive material, the component layers including the 

image fomiing component unit layer may be an-anged in various order as known in the art 

A typical multicotor light-sensitive material of the invention comprises a support carrying thereon a cyan 

dye image forming component unit comprising at least one red sensitive silver halide emulsion layer 

containing at least one cyan coupler out of which at least one of them is the cyan coupler of the inventton. a 
50 magenta dye image forming component unit comprising at least one green sensitive silver halide emulsion 

layer containing at toast one magente coupler and a yellow dye image forming component unit compnsmg 

at toast one blue sensitive silver halide emulsion layer containing at toast one yellow couptor. respectively. 
The light-sensitive materials are also allowed to have additional layers such as a filter layer, an 

interiayer. a protective layer, a subbing layer and so forth. In order to contain the couplers of the invention 
55 into an emulsion, it is allowed to follow the conventionally known mehtods. For example, the coupters of the 

invention are dissolved independently or in combination in a high boiling organic solvent having a boiling 

point of not lower than 175* C such as tricresyl phosphate, dibutyl phthalate or the like or in a low boiling 

solvent such as butyl acetate, butyl propinonate or the like, or in the mixed solvent thereof If required. The 
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resulted solution is mixed with an aqueous gelatin solution containing a surfactant and the mixture thereof is 
then emulsified by making use of a high-speed rotary mixer or a colloid-milL After then, the resulted 
dlsp^on is added into a silver haiide emulsion, so that a silver hallde emulsion applicable to the invention 
may be prepared. 

5 To a light-sensitive material containing the coupler of the invention, the silver haiide compositions which 

should preferably be applicable include, for example, silver chloride, silver chlorobromide or sliver 

chloroiodobromide. The compositions thereof may also be a combined mixture of a mixtwe of silver 

chloride and silver bromide or the like. When a silver hallde emulsion is to be used in a color-print paper. 

for example, a rapid devek^iability is particularly required. The silver haiide emulsion shoukj. therefore, be 
10 prefenred to contain chtorine atom as the halkie composition of the silver haiide. The particularly preferable 

silver haiide compositions include ^Iver chtoride. silver chk>robromkte or silver chioroiodobromkie each 

having a silver chtoride content of at least 1%. 

T?ie silver haOde emulsions may be chemteally sensitized in an ordinary metiiod. and it may also be 

optically sensitised to a desired wavelength range. 
15 The silver halkle emulstons may also be added with a compound which is known In the photographk: 

art as an antifoggant or a stabilizer, with the purposes of preventing fogging end/or keeping photographic 

stability in tiie course of manufacturing, storing or processing a light-sensitive material. 

The color light-sensitive materials containing the couplers of the invention may further be applied with a 

color-fog inhibitor, a dye image stabiQzer, a UV at>sorbent an antistatic agent a matting agent a surfactant 
20 and so forth each of whteh is oomnH>nty used in ight-sensitive materials. 

For furttier detaii9 of these additives, it may be referred to Research 0i8Ck)sure, Vol. 176. pp. 22 to 31. 

December. 1978. fbr example. 

With a cotor photographk: light-sensitive material containing ttie couplers of ttie invention, an Image 

may be fbnned ttuough a cotor devek>p{ng process which is welHcnown in the art 
25 The cotor photographk: flght-sensitive materials used therein the coupters relating to the invention are 

aik>wed to contain a cotor devetoping agent as itself or its precursor in the hydrophiDc coltotoal layers of the 

nght-sensltive materials so as to be processed In an alkaline activating bath. 

The cotor photographto Oght-sensitive materials used ttierein tiie couplers of tiie invention may be cotor- 

devetoped. btoached and then fixed, provided that ttie bleaching step and ttie fixing step may be canied out 
30 at the same time. 

After tfie fixing step, a washing step is commonly be carried out it is. however, altowed to canry out 
eittier a stabilizing step in place of the washing step, or the process combined witti ttiese two steps. 



35 Examples 



Next ttie invention will be described furttier in detail witti reference to ttie examples. It is. however, to 
be understood ttiat tiie invention shall not be limited ttiereto. 

40 

Example 1 



45 The following layers were coated on a paper support laminated on ttw botf> sides witti polyettiylene, in 
order from ttie support side, so that Sample 1 of a red cotor light-sensitive material was prepared. Untoss 
otherwise expressly stated, the amounts of the compounds added will be shown as an amourrt per square 
meter. (An amount of silver haiide will be shown in terms of silver.) 

50 

Layer 1: An emulsion layer 

A red-sensitive emulsion layer comprising 1.2 g of gelatin, 0.30 g of a red-sensitive silver chlorobromide 
emulsion (having a silver chtoride content of 96 mol%). and 9.1x10"* mol of Comparative Cyan Coupler a 
55 dissolved in 1.35 g of dioctyl phosphate 
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Layer 2: A protective layer 

A protective layer containing 0.50 g of gelatin. This layer was also added with sodium salt of 2,4- 
dlchloro-a-hydroxy-s-triazine in an amount of 0.017 g per g of gelatin, as a hardener 

Next Samples 2 through 15 of the invention were prepared in exactly the same manner as in Sample 1 . 
except that Comparative Coupler a was replaced by the coupler indicated in Table 1 (of which the amount 
added was the same mo\ amount as that of Comparative Coupler a). 

Thus prepared Samples 1 through 15 were exposed to light in an ordinary method and were then 
processed in the following steps, respectively. 

Processing steps: 



Color developing 


38*C 


3 min. 30 sec. 


Bteach*fbdng 


38'C 


1 min. 30 sec. 


Stabilizing or washing 


25to30*C 


3 min. 


Drying 


75to80*C 


2 min. 



In the above-given processing steps, the composition of each processing solution was as follows. 



Color developer 

25 

Benzyl alcohol 15 ml 
Ethylene glycol 15 mi 
Potassium sulfite 2.0 g 
Potassium bromide 0.7 g 
30 Sodium chloride 0.2 g 
Potassium cartx>nate 30.0 g 
Hydroxylamine sulfate 3.0 g 
Polyphosphoric add (TPPS) 2.5 g 

3-methyl-4-amino-N-ethyl-N-(^othanesuIfonamidoethyl)aniUne sulfate 5.5 g 
35 Ruorescent brightening agent (A 4,4'-diaminostilbenedisuIfonic add derivative) 1 .0 g 
Potassium hydroxide 2.0 g 
Add water to make a total of 1 ftter 
Adjust pH to be pH 10.20 

40 

Bleach-fixer 

Feme ammonium ethylenediaminetetraacetate. dihydrate 60 g 
^ Ethylenediaminetetraacetate 3 g 

Ammonium thiosulfate (In a 70% solution) 1 00 ml 

Ammonium sulfite (In a 40% solution) 27.5 mi 

Adjust pH with potassium cart)onate or gladal acetic add to be pH 7.1 

Add water to make a total of 1 liter 



Stabilizer 

55 5-chloro-2-methyl-4-isothiazoline-3-one 1.0 g 
Ethylene glycol lOg 
Add water to make 1 liter 
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With raspect to Samples 1 through 15 thus processed, the densfty of each sample was measured with 
a densitonrteter. Model KD-7 manufactured by Konishirpku Photo Ind. Co.. Ud. and, further, each of the 
samples was allowed to stand for 14 days in an atmosphere of a high temperature and a high humidity (at 
60* C and 80%RH) and, then, the resistance against heat and moisture of dye images were checked up. 
5 Further, each of the samples was irradiated for 10 days by a Xenon in Fade-o-meter and, then, ttie 
density of the samples were measured and the light fastness thereof were checked up. The results thereof 
are shown in Table 1. provided that the heat resistance, moisture resistance and light fastness of dye 
images are expressed by a percentage of the residual dye density obtained after the tests of resistance 
against heat moisture and tight to the initial density of 1.0. 



Comparative Coupler a 



CsH. , (t) 



20 




Table 1 



Sample 
rvk>. 


Coupler 
used 


Residual ratio of dye (%) 


Heat/Moistuna 
resistance 


Light-fastness 


1 


Comp. a 


60 


84 


2 


tnv.9 


95 


85 


3 


Inv. 11 


90 


80 


4 


Inv. 13 


94 


81 


5 


Inv. 19 


91 


90 


6 


Inv. 29 


92 


83 


7 


Inv. 42 


95 


79 


8 


Inv. 43 


92 


89 


9 


Inv. 49 


91 


82 


10 


Inv. 53 


88 


85 


11 


Inv. 67 


90 


83 


12 


Inv. 71 


91 


85 


13 


Inv. 73 


90 


88 


14 


Inv. 82 


94 


85 


15 


Inv. 88 


93 


82 



As is obvious from the results shown in Table 1. it is found that every samples used therein the 
couplers of the invention are high in dye residual ratio, excellent in both heat and moisture resistance 
without degradation in light-fastness, as compared to the sample used therein the comparative coupler. 



55 



38 



EP 0 304 001 A2 



Example 2 



Onto a subbed triacetate film support was coated with each of the following layers in order from the 
5 support so that a red color light-sensitive material sample No. 16 was prepared. The amount of each 
compound added will be expressed in terms of an amount added per square meter unless otherwise 
expressly stated, (provided that an amount of silver halide added will be expressed in terms of silver.) 



10 Layer 1: An emulsion layer 

A red-sensitive emulsion layer comprising 1.3 g of gelatin, 1.5 g of a red-sensitive silver lodobromide 
emulsion (having a silver iodide content of 4 mol%). and 8.0x10"* mol of Comparalh^e Cyan Coupler b 
dissolved in 1.1 g of tricresyl phosphate 



Layer 2: A protecth^ layer 

A protectee layer containing 1.5 g of gelatin. This layer was also added with sodium salt of 
20 dlchloro-6-hydroxy-s-trlazine in an amourt of 0.017 g per g of gelatin, as a hardener 

Next Samples 17 through 29 of the Invention were prepared in exactly the same manner as in Sample 
16, except that Comparath^ Coupler b was replaced by the coupler indicated in Table 2 (of which the 
amount added was the same mol amount as that of Comparative Coupler b). 

Thus prepared film samples were exposed to light in an ordinary method and were then color 
25 developed in the following color processing steps, respectively. 



Comparative coupler b 



15 



30 



35 




.CONH (Clls) 4O 




t C B H I I 



-tCslli I 



Processing steps: Processing temperature at 38* C 



Processing time 



so 



Color developing 



Bleaching 

Washing 

Rxing 



Washing 

Stabilizing 

Drying 



3 min. IS sec. 
6 min. 30 sec. 
3 min. 15 sec. 
6 min. 30 sec. 
3 min. 1 5 sec. 
1 min. 30 sec. 



In the above-given processing steps, the composition of each processing solution was as follows. 
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Color deveioper 

4-amino-3-^^othyl-N-ethyl-^H/3-hydraxyethy^>ani^ne sulfate 4.75 g 

Sodium sulfite, anhydrous 4.25 g 
5 Hydroxyamine 1/2 sulfate 2.0 g 

Potassium cartx»nate. anhydrous 37.5 g 

Sodium bromide 1.3g 

Trisodtum nitrilotriacetate. monohydrata 2.5 g 

Potassium hydroxide 1 .0 g 
10 Add water to make 1 Otsr 

Adjust pH with sodium hydroxide to be pH10.6 



18 Bleaching solution: 

Ferric-ammonium ethylenediaminetetraacetate 100.0 g 
Dlammonium ethylenediaminetetraacetate 10.0 g 
Ammonium bromide 150.0 g 
20 Qladal acetic add 10.0 g 
Add water to maice 1 liter 
Adjust pH with aqueous ammonia to be pH6.0 



25 

Rxer 

Ammonium thiosulfate 175.0 g 
Sodium sutfitB. anhydrous 8.0 g 
30 Sodium metasuifite 2.3 g 
Add water to maice 1 liter 
Adjust pH with acetic acid to be pH6.0 



3S 

Stabilizer 

Formalin (at 37 wt%) 1 .5 ml 

Koniducks (manufactured by Konishiroku Photo Ind. Co,, Ltd.) 7.5 ml 
40 Add water to make 1 liter 

With respect to Samples 16 through 29 thus processed, the density of cyan images formed on each 
sample was measured with a densitometer. Model KD-7 manufactured by Konishiroku Photo tnd. Co.. Ltd. 
and. further, each of the samples was allowed to stand for 14 days in an atmosphere of a high temperature 
45 and a high humidity (at 60* C and 80%RH) and. then, the resistance against heat and moisture of dye 
images were checked up. 

Further, each of the samples was irradiated for 10 days by a Xenon in Fade-o-meter and. then, the 
density of the samples were measured and the light fastness thereof were checked up. 

The results thereof are shown in Table 2. provided that the heat resistance, moisture resistance and 
50 light fastness of dye images are expressed by a percentage of the residual dye density obtained after the 
tests of resistance against heat moisture and tight to the initial density of 1.0. 
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Table-2 



5 



10 



?5 



Sample 
No. 


Coupter 
used 


Residual ratio of dye (%) 


Heat/Moisture 
resistance 


uQnt-iastness 


16 


CrOfflp* D 


71 


80 


17 


inv. ^0 


91 


85 


18 


Inv. 27 


92 


DO 


1Q 
19 


Im/ 

inv* iM 


85 


83 


20 


lfw.37 


91 


85 


21 


Inv. 38 


92 


84 


22 


Inv. 44 


90 


81 


23 


Inv. 55 


84 


80 


24 


Inv. 59 


88 


82 


25 


Inv. 68 


92 


80 


26 


Inv. 78 


86 


83 


27 


Inv. 84 


93 


85 


28 


Inv. 90 


91 


82 


29 


Inv. 92 


89 


85 



As Is ot>vtous from the results showi in TaWe 2. It Is found that every samples used therein 
25 couplers of the Invention are high in dye resWuai ratio, excellent in Ixrth heat and nwisture resists 
without degradation in light-fastness, as compared to the sample used therein the comparative coupler. 



Example 3 

30 

Onto a triacetyl cellulose film support was coated with each of the following layers in order from the 
support so that red color light-sensitive wersal photographic material samples No. 30 through No. 40 were 
prepared. 

38 

Layer 1: An emulsion layer 

A red-sensitive emulsion layer comprising 1.4 g of relating 0.5 g of a red^sensitlve silver chlorobromide 
40 emulsion (having a silver chloride content of 98 mol%). and 9.1x10"* mol of the coupler dissolved in 1.5 g 
of dibutyl phthalate. 



Layer 2: A protective layer 

A protective layer containing 0.5 g of gelatin. This layer was also added with sodium salt ( 
dichloro-6-hydroxy-8-triazine in an amount of 0.01 7 g per g of gelatin, as a hardener. 

Thus prepared samples were exposed to light in an ordinary method and were then developed 
following steps, respectively. 



Reversal Processing Steps: 
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Step 


Time 


Temperature 


First developing 


6min. 


38" C 


Washing 


2min. 


38* C 


Reversing 


2min. 


38 C 


Color developing 


6min. 


38* C 


Adjusting 


2min. 


38*C 


Bleaching 


6 min. 


38* C 


Fbdng 


4min. 


38'C 


Washing 


4 min. 


38*C 


Stabilizing 


1 min. 


38*C 


Drying 




At an ordinary temperature 



T5 



20 



25 



00 



35 



40 



45 



50 



55 



The compositions of the processing solutions used were as follows. 



First developer 

Sodium tatrapotyphosphata 2 g 

Sodium sulfite 20 g 

Hydroquinone monosulfonic add 30 g 

Sodium cartx>nate, monohydrata 30 g 

l-phenyl-4-methyl-4-hydroxymethyi-3-pyrazoOdone 2 g 

Potassium t>romide 2J5 g 

Potassium thiocyanata 1.2 g 

Potassium iodide (in a 0.1 % solution) 2 ml 

Add water to make 1000 ml 



Reversing solution: 

Hexasodlum nitrilotrimethylenephospiionate 3g 
Stannous chloride, dihydrate 1 g 
p-amirK>phenoi 0.1 g 
Sodium hydroxide 5 g 
Glacial acetic acid IS ml 
Add water to maice 1000 ml 



Color developer. 

Sodium tatrapoiyphospate 2 g 
Sodium sulfite 7 g 

Tertiary sodium phosphate, 12 hydrate 36 g 

Potassium bromide 1g 

Potassium iodide (In a 0.1 % solution) 90 ml 

Sodium hydroxide 3g 

Citrazinic acid 1.5 g 

N-ethyl-N-(i3-methanosiifonamidoethyl)-3-methyl-4-aminoanillne sulfate 1 1 g 

Ethylenediamtne 3 g 

Add water to make 1000 ml 
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Adjusting solution: 
Sodium sutme 12 g 

Sodium ethylenediaminetetraacetate, dihydrate 8 g 
5 Thioglycerol 0.4 ml 
Gladal acetic acid 3 ml 
Add water to make 1000ml 



TO 

Bleaching solution: 

Sodium ethylenediaminetetraacetate. dihydrate 2.0 g 
Ferric ammonium ethy lendiaminetetraacetate, dihydrate 1 20.0 g 
IS Potassium bromide 100.0 g 
Add water to make 1000 mi 



20 Rxer 

Ammonium thiosulfate 80.0 g 
Sodium suime 5.0 g 
Sodium bisulfite 5.0 g 
25 Add water to make 1000 ml 



Stabilizer 

30 

Fomwiin (at 37 wt%) 5.0 ml 

Koniducks (manufactured by Konishlroku Photo Ind. Co.. Ltd.) 5.0 ml 
Add water to make 1000 ml 

35 With respect to each of the samples thus processed, the resistance against heat and moisture and light- 
fastness of the cyan dye images were examined in the same manner as in Example 2. The results thereof 
are shown in Table-3. 

Table-3 



45 



Sample 
No. 


Coupler 
used 


Residual ratio of dye (%) 


Heat/Moisture 
resistance 


Light-fastness 


30 


Comp. a 


81 


85 


31 


lnv.7 


92 


89 


32 


!nv.23 


94 


87 


33 


Inv. 28 


91 


84 


34 


lnv.30 


93 


86 


35 


Inv. 32 


92 


85 


36 


Inv. 51 


91 


82 


37 


Inv. 64 


90 


84 


38 


Inv. 78 


88 


83 


39 


Inv. 81 


90 


83 


40 


Inv. 85 


93 


84 
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As is obvious from the resuJts shown in Table-3. it is found that every samples used therein the 
couplers of the invention are high in dye residual ratio, excellent in both heat and moisture resistance and 
without degradation in light-fastness, as compared to the sample used therein the comparative coupler. 

In conclusion, it is found that the dye images formed with the couplers of the invention are resistive 
5 against heat moisture and Rght 



Claims 

10 1. A coupler for photographic material represented by the following Formula I. 
Fbrmula I 



X 




20 wherein Z is a group of non-metal atoms necessary for completing a nitrogen-containing six-member 
heterocyclic ring condensed with the pyrazole ring of Formula I. said six-member ring may be substituted 
or not substituted provided that said six-member ring does not be condensed with any other ring than said 
pyrazole ring; R represents a hydrogen atom or a substltuent and X represents a hydrogen atom or a 
substltuent capable of being spirt off upon reaction with the oxidized product of a color developing agent 

25 2. The coupler of dalm 1, wherein said coupler is represented by the following Fbnnula II; Fbnnuta R 

1—1 H 

35 wherein Zi represents a group of non-metal atoms necessary to complete a nitrogen-containing sbc-member 
ring condensed with the pyrazole ring of Formula II, said six-member ring conains an -NY- group and a 
cartxMiyl group and does not be condensed with any other ring than said pyrazole ring; Y represents a 
hydrogen atom or a substltuent and R and X are syrtonymous with R and X denoted in Formula I. 
respectivety. 

^ 3. The coupler of claim 2, wherein said coupler Is represented by the following Formula III; 
Formula III; 



45 



so 




wherein Ri. Rj. and Ra each are synonymous with R denoted in Fomiula I, provided that R2 is not a 
hydroxy group; X and Y are synonymous with X denoted in Formula I and Y denoted in Formula It 
respectively. 

4. The coupler of daim 2, wherein said coupler is represented by the following Formula IV; 
Formula IV ' ^ . r 
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Wherein Rt. R2. and Ra are each synonymous with R denoted in Formula I, and X and Y are synonymous 
with X denoted In Formula I and Y denoted in Formula II, respectively, 

5. The coupler of claim 4, wherein said coupler is represented by the following coupler V; 



Formula V 
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Wherein Ri. Ra, and R3 are each synonymous with R denoted in Formula I; and X is synonymous with X 

denoted in Formula I. ^ „^ , . . „ 

6. The coupler of claims 1 , 2. 3, 4 or 5. wherein said coupler is added to a silver haflde emulsion layer 
In an amount of from 1 xlO"* nrwl to 1 mol per mol of silver halide. 

7. The coupler of daim 6. wherein said coupler is added to a silver halide emulsion layer In an amount 
of from 1 xlO-« md to 8x10"' mol per mol of silver halide. 
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